Evidence for the lack of subunit exchange between aldolase tetramers in vivo.
The results of a double isotope experiment using 3H- and 14C-labeled leucine as precursors of protein synthesis demonstrated that the aldolase C to A subunit transition which is associated with chick skeletal muscle development involves the preferential synthesis of different aldolase isoenzymes. This developmental system was used to test for subunit exchange between aldolase tetramers in vivo. In a second double isotope experiment, it was found that the 14C:3H ratios of A and C subunits derived from the same heterotetramer were essentially identical, while the isotope ratios of the same subunit type derived from different isoenzymes were considerably different. Had subunit exchange between the isoenzymes occurred, A subunits of a given heterotetramer would have been expected to have higher isotope ratios than the corresponding C subunits. Therefore, these data suggest that subunit exchange between aldolase tetramers does not occur in vivo, at least not in skeletal muscle to an appreciable extent. The results of the present study suggest that all aldolase tetramers are constructed at the time of the initial assembly of newly synthesized subunits, that is, "new" tetramers would not be generated by subunit exchange between already constructed tetramers. In addition, the present work suggests that the degradation of all four subunits of an aldolase tetramer are coupled inasmuch as the subunits would not be reincorporated into other tetramers. Thus, in contrast to some other proteins, it appears that the subunits of the aldolase tetramer turn over coordinately.